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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. Claims 1, 14, 21, 28, 29, 36, 41, 46, and 49 have been canceled. Claim 15 has been 
amended to included all of the limitations of its base claim, independent claim 1, and intervening 
claim 14. Claims 2-4, 6, 1 1, 19, and 20 have been amended lo be dependent upon amended 
independent claim 15. Claim 3 1 has been amended to include all of the limitations of its base 
claim, independent claim 21, and intervening claims 28 and 29. Claims 22-24, 26, 27, 30, 32, 
and 33 have been amended to be dependent upon amended independent claim 31. Claim 42 has 
been amended to include all of the limitations of its base claim, independent claim 36, and 
intervening claim 41. Claims 37-39, 43, 44, and 45 have been amended to be dependent upon 
amended independent claim 42. Claim 50 has been amended lo include all of the limitations of 
its base claim, independent claim 46, and intervening claim 49. Claims 47, 48, 51, and 52 have 
been amended to be dependent upon amended independent claim 50. No new matter has been 
added. 

Listing of Claims: 

Claim 1 (canceled) 

Claim 2 (currently amended): The apparatus of claim [[1]]15, wherein the dicscl particulate 
filter is a ceramic wall-flow particulate filter. 

Claim 3 (currently amended): The apparatus of claim [j 111.15, wherein the diesel particulate 
filter comprises a material selected from the group consisting of ceramic foam, sintered metal 
foam, and ceramic fiber yam. 

Claim 4 (currently amended): The apparatus of claim [[1]]I5, wherein the diesel particulate 
filter comprises a catalyst. 

Claim 5 (original): The apparatus of claim 4, wherein the catalyst comprises a material selected 
from the group of platinum, palladium, and ceramic oxide. 
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Claim 6 (currently amended): The apparatus of claim [[1 ]]15, and further comprising a 
lean-NOx catalyst located upstream of the diesel particulate filler, wherein the lean-NOx catalyst 
is configured to reduce nitrogen oxides present in the fluid stream. 

Claim 7 (original): The apparatus of claim 6, wherein the lean-NOx catalyst is located 
immediately adjacent to the dicsel particulate filter. 

Claim 8 (original): The apparatus of claim 7, wherein: 

the diesel particulate filler has a surface facing the inlet passage; and 

wherein the lean-NOx catalyst is deposited on the surface of ihe diesel particulate 

filter facing the inlet passage. 

Claim 9 (original): The apparatus of claim 6, wherein the lean-NOx catalyst has a monolithic 
structure. 

Claim 10 (original): The apparatus of claim 6, wherein the lean-NOx catalyst is comprised of a 
material selected from the group consisting of precious metal, ceramic foam, and metal foam. 

Claim 1 1 (currently amended): The apparatus of claim [[1]]15, and further comprising a dicsel 
oxidation catalyst integrally connected to the heat exchanger, between the inlet and outlet 
passage, wherein the diesel oxidation catalyst is configured to oxidize carbon monoxide and 
hydrocarbons present in the fluid stream. 

Claim 1 2 (previously presented): The apparatus of claim 1 1, wherein the diesel oxidation 
catalyst comprises metal. 

Claim 13 (previously presented): The apparatus of claim 1 1, wherein the diesel oxidation 
catalyst comprises ceramic foam or metal foam. 

Claim 1 4 (canceled) 
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Claim 15 (currently amended): [[Thc]]An apparatus of claim M y and fiirther for processing a 
fluid stream* comprising: 

a hea t exchanger having first and second spaced-apart walls that define an inlel 
passage and an outlet passage for the fluid stream, wherein th e walls are configured to transfer 
heal from the outlet passage to the inlet passage: 

a diesel pa rticulate filler integrally connected to the heat exchanger and positioned 
to transmit the fluid stream from the inlet passage to the outlet passage, wherein the diesel 
particulate filter is configured to oxidize carbon monoxide and hydrocarbons, and to collect and 
oxidize particulate matter presen t in the fluid stream: 

a fuel injector located and configured to inject hydrocarbons in t o the inlet 

passage : 

one or more pressure sensors configured lo produce a pressure signal indicative of 
any pressure drop through the diesel particulate filter, 

a temperature sensor configured to produce a temperature signal, indicative of the 
temperature at a predetermined position adjacent lo the diesel particulate filter; and 

a controller, responsive to the pressure signal and the temperature signal, for 
controlling the rate at which the fixel injector injects hydrocarbons into the inlet passage. 

Claim 16 (original): The apparatus of claim 1 5, wherein the controller is selected to maintain the 
pressure drop through the diesel particulate filter at or below a specified level. 

Claim 17 (original): The apparatus of claim 1 5, wherein the controller is selected to maintain the 
temperature at a predetermined position adjacent to the diesel particulate filter at or below a 
specified level. 

Claim 18 (original): The apparatus of claim 15, wherein: 

the fluid stream is the exhaust from an engine; 

the engine comprises an engine speed sensor configured to produce an engine 
speed signal indicative of the engine's speed; and 

the controller is responsive to the engine speed signal for controlling the rate at 
which the fuel injector injects hydrocarbons into the inlet passage. 

Claim 19 (currently amended): The apparatus of claim (p]]15, and further comprising a 
resistance heater configured to heat the fluid stream in the inlet passage. 
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Claim 20 (currently amended): The apparatus of claim [[1]]1S, wherein the first and second 
spaccd-apart walls have a spiral configuration. 

Claim 21 (canceled) 

Claim 22 (currently amended): The apparatus of claim [[21]]3i, wherein the diesel oxidation 
catalyst comprises metal. 

Claim 23 (currently amended): The apparatus of claim [[2l]]31 t wherein the diesel oxidation 
catalyst comprises ceramic foam or metal foam. 

Claim 24 (currently amended): The apparatus of claim [[21]]3l, wherein the lean-NOx catalyst 
is located immediately adjacent to the diesel oxidation catalyst. 

Claim 25 (original): The apparatus of claim 24, wherein: 

the diesel oxidation catalyst has a surface facing the inlet passage; and 
wherein the lean-NOx catalyst is deposited on the surface of the diesel oxidation 

catalyst facing the inlet passage. 

Claim 26 (currently amended): The apparatus of claim [[21]]3i, wherein the lean-NOx catalyst 
has a monolithic structure. 

Claim 27 (currently amended): The apparatus of claim [[2l]]3JL wherein the lean-NOx catalyst 
is comprised of a material selected from the group consisting of precious metal, ceramic foam, 
and metal foam. 

Claims 28 and 29 (canceled) 

Claim 30 (currently amended): The apparatus of claim [[29]]31, wherein the controller is 
selected to maintain the temperature at a predetermined position adjacent to the diesel oxidation 
catalyst at or helow a specified level. 
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Claim 31 (currently amended): [[The]] An apparatus of claim 29 for processing a fluid stream- 
comprising: 

a heat exchanger having first and second spaced-apart walls that define an inlet 
passage and a n outlet passage for the fluid stream, wherein the walls arc configured to transfer 
heat fro m the outlet passage to the inlet passage; 

a diesel oxidation catalyst integrally connected to the heat exchanger, between the 
inlet and o utlet passage, wherein the diesel oxidation catalyst is configured to oxidize carbon 
monoxide and hydrocarbons in the fluid stream: 

a lean-NOx catalyst located upstream of the diesel oxidation catalyst, wherein the 
lean-NOx catalyst is configured to reduce nitrogen oxides in the stream; 

a fuel injector lo cated and configured to inject hydrocarbons into the inlet 

passage; 

a temperature sensor configured to produce a temperature signal, indicative of the 
temperature at a predetermined p osition adjacent to the diesel oxidation catalyst: and 

a controller, responsi ve to the temperature signal, for controlling the rate at which 
the fuel injector injects hydrocarbons in t o the inlet passage; 

wherein: 

the fluid stream is the exhaust from an engine; 

the engine comprises an engine speed sensor configured to produce an engine 
speed signal indicative of the engine's speed; and 

the controller is responsive to the engine speed signal for controlling the rate 
at which the fuel injector injects hydrocarbons into the inlet passage. 

Claim 32 (currently amended): The apparatus of claim [[21]]31, and further comprising a 
resistance heater configured to heat the fluid stream in the inlet passage. 

Claim 33 (currently amended): The apparatus of claim [[21 ]]3L wherein the first and second 
spaced-apart walls have a spiral configuration. 

Claim 34 (original): Apparatus for processing a fluid stream, comprising: 

a heat exchanger having first and second spaced-apart walls that define an inlet 
passage and an outlet passage for the fluid stream, wherein the walls are configured to transfer 
heat from the outlet passage to the inlet passage; 
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a dicscl particulate filter integrally connected to the heat exchanger and positioned 
to transmit the fluid stream from the inlet passage to the outlet passage, wherein the diesel 
particulate filter is configured to oxidize carbon monoxide and hydrocarbons, and to collect and 
oxidize particulate matter present in the fluid stream; 

a diesel oxidation catalyst integrally connected to the heat exchanger, between the 
inlet and outlet passage, wherein the diesel oxidation catalyst is configured to oxidize carbon 
monoxide and hydrocarbons present in the fluid stream; 

a lean-NOx catalyst located upstream of the diesel particulate filter, wherein the 
lean-NOx catalyst is configured to reduce nitrogen oxides present in the fluid stream; 

a fuel injector located and configured to inject hydrocarbons 

passage; 

one or more pressure sensors configured to produce a pressure signal indicative of 
any pressure drop through the diesel particulate filter; 

a temperature sensor configured to produce a temperature signal, indicative of the 
temperature at a predetermined position adjacent to the dicscl particulate filter; 

a controller, responsive to the pressure signal and the temperature signal, for 
controlling the rate at which the fuel injector injects hydrocarbons into the inlet 
passage; 

wherein the controller is selected to maintain the pressure drop through the dicscl 
particulate filter at or below a specified level, and to maintain the temperature at a predetermined 
position within the diesel particulate filter at or below a specified level; and 

a resistance heater configured to heat the fluid stream in the inlet passage. 

Claim 35 (original): The apparatus of claim 34, wherein: 

the fluid stream is the exhaust from an engine; 

the engine comprises an engine speed sensor configured to produce an engine 
speed signal indicative of the engine's speed; and 

the controller is responsive to the engine speed signal for controlling the rate at 
which the fuel injector injects hydrocarbons into the inlet passage. 

Claim 36 (canceled) 
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Claim 37 (currently amended): The method of claim [[36]]42, wherein oxidizing carbon 
monoxide and hydrocarbons, and collecting and oxidizing particulate matter present in the 
preheated fluid stream is performed using a diesel particulate filter. 

Claim 38 (currently amended): 'Hie method of claim [[36]]42, wherein oxidizing carbon 
monoxide and hydrocarbons present in the preheated fluid stream is performed using a diesel 
oxidation catalyst. 

Claim 39 (currently amended): The method of claim [[36]]42, and further comprising reducing 
nitrogen oxides present in the preheated fluid stream. 

Claim 40 (original): The method of claim 39, wherein reducing nitrogen oxides present in the 
preheated fluid stream is performed using a lean-NOx catalyst. 

Claim 41 (canceled) 

Claim 42 (currently amended): [[The]JA method of claim 11 for processing a fluid stream - 
comprising: 

preheating the fluid stream b v heat exchange using an exiting treated fluid stream: 
oxidizing carbon monoxide and hydrocarbons, and collecting and oxidizing 
Ba&j&ilate matter in the preheated fluid stre am, to produce the exiting treated fluid stre amiand 
iniectimz hydrocarbon i nto the preheated fluid stream: 
wherein injecting hydrocarbon into the preheated fluid stream comprises: 
measuring the temperature at a point in the preheated fluid stream; and 
controlling the rate at which hydrocarbon is injected into the preheated fluid 
stream based upon the measured temperature. 

Claim 43 (currently amended): The method of claim [[41]]42, wherein injecting hydrocarbon 

into the preheated fluid stream comprises: 

measuring the pressure at points in the preheated fluid stream; and 
controlling the rate al which hydrocarbon is injected into the preheated fluid 

stream based upon the measured pressures. 
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Claim 44 (currently amended): The method of claim [[41]]42, wherein the preheated fluid 
stream is the exhaust from an engine, and further comprising: 
measuring the speed of the engine; and 

controlling the rate at which hydrocarbon is injected into the preheated lluid 
stream based upon the measured engine speed. 

Claim 45 (currently amended): The method of claim [[36]]42, and further comprising preheating 
the fluid stream using an external heat source prior to preheating using the exiting treated fluid 
stream. 

Claim 46 (canceled) 

Claim 47 (currently amended): The method of claim [[46]] 50, wherein oxidizing carbon 
monoxide and hydrocarbons present in the preheated fluid stream is performed using a dicsel 
oxidation catalyst. 

Claim 48 (currently amended): The method of claim [|"46]]50, wherein reducing nitrogen oxides 
present in the preheated fluid stream is performed using a Ican-NOx catalyst. 

Claim 49 (canceled) 

Claim 50 (currently amended): [[The] J A method of chum 49 for processing a fluid stream * 
comprising: 

preheatine the fluid stream by heat exchange using an exiting treated fluid stream: 
oxidizing carbon monoxide and hydrocarbons, and reducing nitrogen oxides 
present in the preheated fluid stream, to produce th e ex iting treated fluid stream: and 
injecting hydroca rbo n into the preheated fluid stream: 
wherein injecting hydrocarbon into the preheated fluid stream comprises: 
measuring the temperature at a point in the preheated fluid stream; and 
controlling the rate at which hydrocarbon is injected into the preheated fluid 
stream based upon the measured temperature. 



-9- 



W02*LA;J DDM 1 V70&0307B.2 
OJ/02/05 



PAGE 11120 ' RCVD AT 3/212005 4:20:30 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/2 ' DNIS:8729306 * CSID:21 3 620 1398* DURATION (mm-ss):05-26 



03/02-/2005 13:23 FAX 



213 $20 1398 



SHRH LOS ANGELES 



Hi 012/020 



Appl. No. 09/831/207 

Amdt. dated March 2, 2005 

Reply to Office Action of December 2; 2004 

Claim 51 (currently amended): The method of claim [[49JJ50, wherein the preheated fluid 
stream is the exhaust from an engine, and further comprising: 
measuring the speed of the engine; and 

controlling the rate at which hydrocarbon is injected into the preheated fluid 
stream based upon the measured engine speed. 

Claim 52 (currently amended): The method of claim [[46]]50, and further comprising preheating 
the fluid stream using an external heat source prior to preheating using the exiting treated fluid 
stream. 

Claim 53 (previously presented): A method for processing a fluid stream, comprising: 
preheating the fluid stream using an external heal source; 

further preheating the fluid stream by heat exchange using an exiting treated fluid 

stream; 

measuring the temperature at a point in the preheated fluid stream; 

measuring the pressure at points in the preheated fluid stream; 

injecting hydrocarbon into the preheated fluid stream; 

controlling the rale at which hydrocarbon is injected into the preheated fluid 
stream based upon the measured temperature and pressures; 

reducing nitrogen oxides in the preheated fluid stream; and 

oxidizing carbon monoxide and hydrocarbons, and collecting and oxidizing 
particulate matter in the preheated fluid stream to produce the exiting treated fluid stream. 

Claim 54 (previously presented): The method of claim 53, wherein the preheated fluid stream is 
the exhaust from an engine, and further comprising measuring the speed of the engine and 
controlling the rate at which hydrocarbon is injected into the preheated fluid stream based upon 
the measured engine speed. 
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